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The following tables and narrative contain additional information about recommended 
limits on intake, exposure estimates, tumor formation, and Hodgkin’s lymphoma.  This 
information supplements my Power Point presentation to the Institute of Medicine, and is 
excerpted from: 
 
Fahey, D.  In press. “Depleted Uranium and Its Use in Munitions,” and “Environmental 
and Health Consequences of Depleted Uranium Munitions,” in Avril McDonald (ed.) The 
International Legal Regulation of the Use of Depleted Uranium Weapons: A Cautionary 
Approach.  Den Haag: Asser Press. 
 
 
 
Table 1.  Recommended limits on intake  
 United States Others 

Members of the Public 0.05 mg/15 minutes1

0.5 mg/day2
0.035 mg/day3

4.5 mg/year4

Occupational Workers 

0.18 mg/15 minutes5

2 mg/day6

10mg/week7

480 mg/year8

0.18 mg/15 minutes9

2 mg/day10

130 mg/year11

Table compiled by Dan Fahey 
 
The recommended limits on intake provide a basis from which to assess the significance 
of theoretical exposure estimates in a range of battlefield scenarios (Table 2). The Royal 
Society has generated a series of estimates intended to be generic for soldiers and 
civilians in conflicts where DU munitions are used.12 In 1999, the U.S. Army Center for 
Health Promotion and Preventive Medicine developed a set of exposure estimates that 
were subsequently criticized as “incomplete and misleading” by the Presidential Special 
Oversight Board on Gulf War Veterans’ Illnesses.13  Consequently, the Army undertook 
a series of live-fire tests of DU rounds, known as the Capstone Project, and released 
revised estimates in 2004 (figures listed below are the Capstone estimates).14  In 2005, 
Sandia National Laboratories (U.S.) published a study that included exposure estimates.  
The Royal Society, U.S. Army, and Sandia estimates are similar in some cases; in others 
they vary by orders of magnitude. 
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Table 2.  Estimated intakes in exposure scenarios, durations of exposure 
 Royal 

Society 
“Central” 
Estimate 
15  
(Time) 

Royal 
Society 
“Worst-
Case” 
Estimate 16

(Time) 

U.S. Army 
“Most 
Likely” 
Estimate17

(Time) 

U.S. Army 
“Upper 
Bound” 
Estimate18

(Time) 

Sandia 
“Nominal 
Exposure”19

(No duration 
specified) 

Sandia 
“Maximum 
Exposure”20

(No duration 
specified) 

Soldiers in an 
armored vehicle 
penetrated by a 
DU round 

250 mg 
(1 minute) 

5000 mg 
(1 hour) 

10-280 mg  
(1 minute) 
43-710 mg 
(5 minutes) 

91-970 mg 
(1 hour) 
110-1000 
mg 
(2 hours) 

250 mg 
inhalation 
330 mg 
fragments 
15 mg 
ingestion 

4000 mg 
inhalation 
1800 mg 
fragments 
500 mg 
ingestion 

Soldiers who 
enter vehicles to 
rescue 
occupants 
immediately 
after a DU 
impact 

250 mg 
(1 minute) 

5000 mg 
(1 hour) 

27-200 mg 
(10 
minutes) 

No estimate 250 mg 
inhalation 
15 mg 
ingestion 

4000 mg 
inhalation 
500 mg 
ingestion 

People who 
work in and 
around DU-
impacted 
equipment 

1 mg 
inhalation 
0.5 mg 
ingestion 
(1 hour) 

200 mg 
inhalation 
50 mg 
ingestion 
(10 hours) 

0.45 mg 
inhalation 
10.6 mg 
Ingestion 
(1 hour) 

14.5 mg 
inhalation 
10.6 mg 
ingestion 
(1 hour) 

40 mg 
inhalation 
30 mg 
ingestion 

600 mg 
inhalation 
300 mg 
ingestion 

Child at play No 
estimate 

No 
estimate 

No estimate No estimate 54 mg 
inhalation 
3000 mg 
ingestion 

226 mg 
inhalation 
9000 mg 
ingestion 

People 
downwind of 
DU-impacts 

0.07 
inhalation 
(passage 
of plume) 

4.9 mg 
inhalation 
(passage of 
plume) 

0.00006 mg 
inhalation 
(passage of 
plume) 

0.04 mg 
inhalation 
(passage of 
plume) 

0.003 mg 
inhalation 
 

0.1 mg 
inhalation 

Inhalation of 
resuspended 
DU from soil 

0.8 mg21

(27 days) 
80 mg22

(27 days) 
No estimate No estimate 0.001 mg 

inhalation  
0.003 mg 
inhalation 

Table compiled by Dan Fahey 
 
***** 
 
5.1 Cancer 
Laboratory studies have clearly demonstrated that DU is carcinogenic, but the link 
between DU and cancer in humans remains uncertain.  Some of the uncertainties are 
related to the long latency period for development of cancers related to DU and the fact 
that few exposed humans have been studied. While the use of DU munitions appears 
unlikely to cause widespread cancers, sufficient evidence exists to support concerns that 
exposure to DU may lead to an elevated risk of cancer in heavily exposed populations.   
 
5.1.1  Laboratory studies 
 
***** 
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[TUMOR FORMATION]  
Research conducted by the US Armed Forces Radiobiology Research Institute 

(AFRRI) found that DU transformed human cells to a pre-cancerous phase; these cells 
then produced tumors when they were injected into mice.23 The transformed cells also 
induced genetic instability and reduced production of a key tumor-suppressor protein.24    

Other AFRRI studies found that DU causes DNA damage that might initiate and 
promote the formation of tumors.25 The damage to DNA appears to be caused by both 
alpha radiation and chemical effects,26 with delayed chromosomal damage observed in 
cells not directly irradiated by DU (the so-called “bystander effect”).27 “Considering that 
conventional understanding of potential DU health effects assumes that chemical effects 
are of greatest concern, results demonstrating that both radiation and chemical effects are 
involved in DU-induced cellular damage could have a significant impact on DU risk 
assessments.”28

 
***** 
 
5.1.3.1 Hodgkin’s Lymphoma 
The one cancer that has repeatedly shown up in surveys of veterans is Hodgkin’s 
lymphoma (also known as Hodgkin’s disease).  Hodgkin’s lymphoma develops in the 
lymph nodes, and it is a rare form of cancer (2.58 cases per 100,000 people in more 
developed countries; 0.94 cases per 100,000 in less developed countries29) with no 
known risk factor.30 According to the Institute of Medicine:  

“The lymphatic system is an important potential target for uranium radiation 
because inhaled insoluble uranium oxides can remain up to several years in the 
hilar lymph nodes of the lung. Studying the effect of uranium exposure on 
lymphatic cancer is more difficult than studying lung cancer because lymphatic 
cancer is much less common.”31

In general, Hodgkin’s lymphoma occurs more often among men and in people aged 15-
34 and over 55. 
 In the United States, one out of 50 veterans examined in 1999 by the Department 
of Veterans Affairs” DU Program had Hodgkin’s lymphoma.32 It is worth noting that 
although this cancer was first reported in 1999 and discussed during an October 1999 
meeting between the doctor in charge of the study and several Pentagon officials, in 
January 2001 a Pentagon official publicly denied the existence of this or any cancer 
among US veterans in the DU study.33

 In August 2002, the UK Ministry of Defence released a study showing that deaths 
due to lymphatic cancers were nearly twice as high among Gulf War veterans compared 
to a control group.34 There is no publicly available information about the number of cases 
of Hodgkin’s lymphoma versus the more-common Non-Hodgkin’s lymphoma, but of the 
3,172 Gulf veterans seen at the UK Gulf Veterans” Medical Assessment Programme as of 
31 January 2003, 11 cases of lymphoma (including Hodgkin’s and Non-Hodgkin’s) had 
been reported.35 The Ministry of Defence denies a link between these cancers and DU, 
but has initiated an additional study to clarify this finding.  

Among Italian soldiers who served in Bosnia and/or Kosovo, “there is a 
disproportionately high number, which is statistically significant, of cases of Hodgkin’s 
Lymphoma.”36 Although the Italian Defense Ministry could not identify the causes of 

 3



this increase, it stated: “The results of sample studies carried out on Italian soldiers on 
duty in Bosnia and Kosovo have not shown evidence of depleted uranium 
contamination.”37 Overall, the Defense Ministry found a smaller-than-expected number 
of cancer cases among these soldiers.38  
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